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Repeated attempts at uncovering the relevance of country size for various economic factors have produced discouraging results. The present paper sheds new light on the relevance of country size using micro or firmlevel data on firms' experience with the quality of tax administration, an important but neglected element of the business climate. The analysis finds that the quality of tax administration is significantly better for This paper is a product of the Enterprise Analysis Unit, Global Indicators and Analysis. It is part of a larger effort by the World Bank to provide open access to its research and make a contribution to development policy discussions around the world. Policy Research Working Papers are also posted on the Web at http://econ.worldbank.org. The author may be contacted at mamin@worldbank.org.
small compared with large countries. The instrumental variables regression method confirms that this finding is robust to various endogeneity concerns. The paper also finds some evidence that the country size and tax administration relationship is non-linear, and much stronger for small than large countries. Implications of these findings for the broader literature on country size are discussed.
Introduction
A striking feature of the limited literature that exists on country size is that country size does not seem to matter much for various social and economic variables. For example, a recent study by Rose (2006) uses panel data for 200 countries and for over 40 years for a large number of socioeconomic variables. However, the study fails to find any significant impact of country size on for example, income level, inflation, material wellbeing, health, education, quality of a country's institutions and a number of different indices and rankings. The only exception is the volume of international trade (exports plus imports as a percentage of GDP) with small countries showing higher trade volumes than large countries. The present paper takes a novel approach towards uncovering the relevance of country size by using micro or firm-level data on firms' experience with tax administration, an important but neglected aspect of the business environment. The results show that country size matters and in a robust way for the quality of tax administration.
Implications of our findings for the broader literature are discussed.
Empirical work on the effect of country size on various social and economic variables is rather limited. However, theoretical studies suggest a number of channels through which country size may matter. For example Alesina and Spolaore (2003) list a number of country size related benefits that include lower per capita costs of public goods (monetary and financial institutions, judicial system, communication infrastructure, police and crime prevention, public health, etc.) and more efficient tax systems; cheaper per capita defense and military costs; greater productivity due to specialization (though access to international markets may reduce this effect); greater ability to provide regional insurance; and greater ability to redistribute income within the country. Against these potential benefits, there are some disadvantages of being large. For example, it is argued that larger countries have more diverse preferences, cultures and languages 3 and this greater heterogeneity of preferences may make it more difficult to reach consensus on growth enhancing reforms. Another potential problem with large countries is congestion or administrative costs that may escalate with country size.
Our focus on tax administration is motivated by two factors. First, as mentioned above, scale effects suggest that the cost of providing public goods may depend significantly on country size. However, it is also possible that congestion costs may lead to more complicated, inefficient and unwieldy tax systems among the relatively larger countries. Given these contrasting scale and congestion effects, what can we say about the quality of tax administration in small vs. large countries? The present paper attempts to answer this question. Second, anecdotal evidence suggests that tax administration is an important element of the business climate. However, very little is known about the quality of tax administration and the sorts of factors that determine it. There are a number of advantages of using micro over macro data. First and at a broad level, using micro data provides an additional layer of robustness check for the existing results based on macro data. Qualitatively, are the findings based on macro data similar to the ones based on micro data? Second, the experience based measure we use is an overall summary measure of the quality of tax administration. That is, by its very nature, the measure covers all possible features of the tax administration system that may affect firms. In contrast, macro-level measures typically capture at best a few aspects of the phenomena under study. For example, the World Bank's Doing Business project reports on the time it takes to prepare, file and pay three major types of taxes and contributions. We use this measure below to check the robustness of our main results. However, this macro-level measure is at best a partial measure as it does not include for example, the monetary cost or the hassle of complying with tax procedures. It is possible that two agents may take the same amount of time in complying with tax procedures but they may experience different levels of difficulty and costs in doing so. Our experienced based measure picks up any such difference. Third and somewhat related to the previous point, macro datasets have by and large failed to capture the enforcement of existing laws and barriers to 5 businesses. Typically, they capture laws on the books that are only part of the story. Beyond the enforcement issue, macro datasets offer little information on how binding are for example, tax administration procedures on the private agents. A simple count of the number of tax procedures or the time it takes to comply with all tax procedures may not portray the full picture as to the sorts of countries that have more burdensome tax administration -it may depend on for example, the opportunity cost of time to the firms. We believe that our micro measure captures not just laws on the books but also their enforcement and how binding they are on the firms. Fourth, recent firm-level surveys such as the one used in the present paper offer a rich set of information about various economic phenomena that is typically not available in macro data. For example, the firm-level data we use contains detailed information about various firm characteristics such as age, size, ownership structure, gender of the owner, years of managerial experience and the quality of the broader business environment as experienced by the firm. Fifth, by utilizing firmlevel data, we are able to control for cross-country differences in for example, the composition of corporate sector and firm-size, which might cause spurious correlation in aggregate regressions.
Another novelty of the present paper is in exploring the possible non-linear effect of country size on the quality of tax administration. Specifically, we check if the strength of the proposed relationship between country size and tax administration is the same or does it vary across small vs. large countries. While there is little theoretical work on the issue, it is entirely possible that there could be increasing or decreasing returns to country-size. For example, if being large leads to more complicated tax rules and more wieldy tax administration (congestion costs), this effect may kick in only after a critical country size is reached or it may cease to matter at the margin once a country crosses a critical level in size. We treat the possibility of a non-linear effect of country size on tax administration as a purely empirical issue.
We would like to point out that while our main focus is on micro-level data as mentioned above, we check our main results using macro or country-level data on a measure of the quality of tax administration which is the time it takes to prepare, file and pay three major types of taxes and contributions -corporate income tax, value added or sales tax and labor taxes, including payroll taxes and social contributions. The data for the variable come from the World Bank's Doing Business project.
The plan of the remaining sections is as follows. In section 2 we describe the data and the empirical methodology. Estimation results for the linear specification using the ordinary least squares, ordered logit and the instrumental variables estimation method are provided in Section 3. Results for the non-linear specification are provided in Section 4. Regression results using macro-level data are provided in Section 5. The concluding section summarizes the main results and suggests scope for future work.
Data and methodology
Our main data source is the survey of over 11,000 firms in 30 countries in Eastern Europe and The survey provides information on a wide range of firm characteristics and firm performance measures. It also reports on firm's experience with various aspects of the business climate such as infrastructure availability, access to finance, corruption, tax rates, inspections by government officials and tax administration. We complement these data with country level data from various sources including World Development Indicators (World Bank) and Heritage
Foundation (discussed below).
A formal definition of all the variables used in the regressions is provided in Table 1 .
Summary statistics of all the variables is contained in Table 2 and the correlation between the explanatory variables is provided in Table 3A and Table 3B . All regression results discussed below are based on Huber-White robust standard errors and clustered on the country. For estimation, we use the ordinary least squares, ordered logit and instrumental variables regression methods.
Dependent variable
Our dependent variable is a measure of the quality of tax administration as experienced by the firms. In one question in the survey, firms were asked how severe tax administration is as an obstacle to their current operations. Response of firms was recorded on a 0-4 scale: no obstacle (0), minor obstacle (1), moderate obstacle (2), major obstacle (3) and very severe obstacle (4).
These responses constitute our dependent variable, Tax Administration. Note that higher values of the dependent variable imply worse (more burdensome to firms) tax administration.
The mean value of the dependent variable equals 1.4 and the standard deviation is 1.3. In terms of the distribution, about 33 percent of the firms selected no obstacle, 22 percent selected 8 minor obstacle, 24 percent selected moderate obstacle, 13 percent selected major obstacle and 8 percent selected very severe obstacle.
Explanatory variables
Our main explanatory variable is a measure of country size. We follow the literature in using total population of the country as a proxy for country size. Specifically, we use (log of) the Next, we control for the level of corporate tax rate (average values over [2001] [2002] [2003] [2004] [2005] . The data source for the variable is Doing Business, World Bank. One might expect that countries will low tax rates are conscious of imposing as little burden as possible on the tax payers. Hence, such countries are likely to have better tax administration too. Further, low tax rates could also be a proxy for less reliance on taxes and hence a less cumbersome tax administration. However, these arguments are in the nature of conjectures and there is no strong theoretical reason that tax rates and tax administration ought to be correlated one way or the other. Similarly, there is little in the literature to suggest that country size and tax rates are strongly correlated. We treat our control for tax rates as a robustness check.
One argument often given against large countries is that large countries tend to be more diverse than small countries. Diversity for example, along ethnic or linguistic lines can make it difficult for society to reach a consensus on reforms, implying more burdensome tax administration. Given our maintained hypothesis of better tax administration in the relatively smaller countries and the stated correlation between diversity and the quality of tax administration, failure to control for diversity can lead to an upward bias in the estimated country size and tax administration relationship. To counter this problem, we control for diversity at the country using the average value of ethnic, linguistic and religious fractionalization index Table 1 ), city-size fixed effects (defined in Table 1 ) to partly control for possible differences in the level of enforcement by tax authorities, percentage of firm's annual sales that are made domestically and the percentage of firm's annuals sales that are exported indirectly (sold to domestic agents that export).
Area of the country as an instrument
To further boost our confidence against potential endogeneity problems with our estimation, we provide estimation results using the instrumental variables (IV) regression method. The IV method requires generating truly exogenous variation across countries in the level of population 12 and then using this exogenous variation to assess the impact of population on the dependent variable. To this end, a variable or instrument is needed that is well correlated with population but does not have any (independent or direct) effect on the quality of tax administration except through the level of population.
We follow the literature in using the (log of) total land area of the country (as in 2005, lagged values), Area, as the instrument for population. 1 While land area is likely to be highly correlated with the total population of a country (confirmed below), there is no reason why land area should have any effect on the quality of tax administration except through its impact on country size or population.
Estimation
In this section, we discuss the estimation results for the linear model. That is, we assume that the strength of the relationship between tax administration and population is same for all values of population. The results discussed in this section are obtained from the ordinary least squares (OLS) estimation method, ordered logit specification and instrumental variable (IV) method. Our results are qualitatively similar across all these estimation methods and hence we focus mostly on the OLS method. Regression results using the ordered logit and IV estimation method are discussed briefly.
Estimation results using the OLS method
Regression results for the base specification using the OLS estimation method are provided in were added sequentially to the specification.
For the various controls discussed above, we find little effect of these on the dependent variable. Countries with better or more secure political rights show significantly less burdensome tax administration with the relationship. Similarly, countries with more freedom for businesses (less regulation of businesses) also have less burdensome tax administration but this association is significant at the 10 percent level or less in some specifications and not in others. None of the remaining controls show any significant association with the dependent variable.
Instrumental variables regression results
Regression results using the instrumental variables regression method are provided in Table 5 and Table 6 . The first stage of the estimation involves regressing Population on the instrument, Area, with and without the various controls discussed above. Regression results from this first stage are provided in Table 5 . These results clearly show a large and statistically significant positive relationship between population and area of the country and this holds irrespective of the set of controls. For example, without any other controls, close to 62 percent of the variation in population can be explained by the variation in the area of the country (column 1, Table 5 ). Regression results for the second stage are provided in Table 6 . These results confirm the findings discussed above in that they show a large, positive and statistically significant impact of population on the dependent variable. Further, the estimated coefficient value of the instrumented values of population does not change much as the various controls are added to the specification (columns 1-8, Table 6 ).
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Ordered logit specification
We confirm that the qualitative nature of the results discussed above for the population and tax administration relationship continues to hold for the ordered logit specification. That is, for all the specifications discussed above, estimation results for the ordered logit model show that the estimated coefficient value (log odds ratio) of Population is always positive, economically large and statistically significant at less than the 5 percent level.
Non-linear effect of country size
As mentioned in the introduction, we now explore the possibility of a non-linear impact of country-size on tax administration. We do so by adding the square of Population to the various specifications discussed above. Regression results for the non-linear model using the OLS estimation method are provided in Table 7 . These results clearly show that irrespective of the set of controls, the estimated coefficient value of the square of population is negative and significant at less than the 5 percent level and the estimated coefficient value of population is positive and significant at less than the 5 percent level. That is, while the dependent variable increases as country size increases at all values of population in the sample, the increase is significantly and economically bigger at small values of population than at large values of population.
In other words, the country size and tax administration relationship is stronger for countries that are relatively smaller in size. For example, with all the controls discussed above in place (column 8, Table 7 ), the estimated coefficient values of Population and square of Population imply that a unit increase in Population increases the value of the dependent variable by 1.8 for the smallest country in the sample and by a much lower 1.4 for the largest country in the sample. Note that the latter is about 78 percent of the former. The non-linear effect of population on tax administration is also confirmed using the ordered logit specification.
Instrumental variables regression results for the non-linear model are provided in Table 8 .
The estimation method involves taking the predicted values of population from Table 5 (first stage IV regression results discussed above) and using these predicted values and their square in place of population and the square of population respectively. Note that the specification or the set of controls used in the first stage (Table 5 ) and second stage (Table 8 ) is same; that is, the various controls are treated as included instruments.
Regression results in Table 8 confirm the non-linear relationship between country size and the dependent variable, although the relationship is somewhat weak (significant at the 10 percent level) when we include the various firm-level variables in the specification (columns 7 and 8, Table 8 ). To be on the conservative side, we suggest that our results for the non-linear specification be treated with due caution, requiring more work in the future to ascertain or reject the broader issue of non-linearity in the effect of country size on socio-economic variables.
Evidence using macro-level data
We now extend our sample to 180 countries using macro or country-level data on a measure of the quality of tax administration. The measure equals the time (hours per year) it takes to prepare, file and pay three major types of taxes and contributions: the corporate income tax, value added or sales tax and labor taxes, including payroll taxes and social contributions ( Tax   Time) . We use average values of the variable over all years for which data are available (2005) (2006) (2007) (2008) (2009) (2010) . A more detailed definition of the variable is provided in Table 1 . Much like the microlevel measure used above, the macro-level measure, Tax Time, is also an outcome based 18 measure; it captures the outcome of policy measures and structural features of the economy to the extent that they affect the time cost of paying taxes. 3 Regression results with Tax Time as the dependent variable are provided in Table 9 to   Table 11 . These regression results follow the same specifications or set of controls as above except that the firm-level controls are excluded. Our main regressions results for the linear specification discussed above continue to hold with Tax Time as the dependent variable. This holds for OLS and IV estimation method (Tables 9-11 ). For the non-linear specification, we do not find any significant difference in the effect of country size on Tax Time at different levels of country size. One possibility is that the non-linear effect of country size on the quality of tax administration holds for the overall quality of tax administration but not necessarily for each of the individual dimensions of tax administration such as Tax Time. We suggest that our results for the non-linear specification should be treated with due caution. More work is needed to establish or reject their robustness to alternative measures of tax administration and country coverage.
Conclusion
Despite numerous attempts, the relevance of country-size for various economic and social phenomena has remained elusive. The present paper attempts to shed new light on the importance of country size using micro or firm-level data on the quality of tax administration as experienced by firms. The results show that country-size does matter, with small countries having less burdensome (to firms) tax administration than large countries. We also find some evidence that the relationship between country size and the quality of tax administration is stronger among small countries compared with large countries. At a broader level, our findings suggest that allowing for a possible non-linear effect of country size and using micro data may help uncover the otherwise undetected effect of country size for various economic and social phenomena. We hope that the present work inspires more work in a similar direction. Dummy variables that capture the size of the city. All surveyed firms belong to one of the 5 type of city: Capital city, City with population over 1 million (other than capital city), city with a population between 250,000 and 1 million, city with a population between 50,000 and 250,000 and the remaining cities with a population less than 50,000. Source: www.enterprisesurveys.org % of sales made domestically Sales of the firm made domestically in the fiscal year 2007 as a percentage of firms' total sales during the year. Source: www.enterprisesurveys.org. % of sales exported indirectly
Value of indirect exports (output sold domestically to third parties that export products) of the firm in the fiscal year 2007 as a percentage of firms' total sales during the year. Source: www.enterprisesurveys.org. All standard errors are Huber-White robust and clustered on the country. Significance level is denoted by *** (1% or less), ** (5% or less) and * (10% or less). Sample size changes due to missing observations. Estimation method used is ordinary least squares (OLS). All regressions use a constant term (not shown). All standard errors are Huber-White robust and clustered on the country. Significance level is denoted by *** (1% or less), ** (5% or less) and * (10% or less). Sample size changes due to missing observations. All regressions use a constant term (not shown). All standard errors are Huber-White robust and clustered on the country. Significance level is denoted by *** (1% or less), ** (5% or less) and * (10% or less). Sample size changes due to missing observations. Values of Population IV (and its square) vary across the various columns and they equal the predicted values of the dependent variable in the corresponding columns of Table 5 . All regressions use a constant term (not shown). All standard errors are Huber-White robust and clustered on the country. Significance level is denoted by *** (1% or less), ** (5% or less) and * (10% or less). Sample size changes due to missing observations. 
